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1 . (Once Amended) A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to^the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase generators, and 
~ /fiie first and second preboot capacitors, respectively; 

^ ' first and second pre-boot pre-charge capacitors coupled between the first and second 

main pump capacitors and the first and second/preboot capacitors; and 

first and second gating devices coupled to the first and second main pump capacitors, 
\ respectively. 

2. (Once Amended) The charge pump of claim 1 , wherein the first and second main pump 
capacitors are prebooted to a first predetermined level by the first and second preboot capacitors 
during the first and second phases, respectively, wherein the first predetermined level moves to a 
second predetermined level in response to the plurality of phase generators during the first and 
second phases, respectively, wherein the second predetermined level is moves to a third 
predetermined level in response to the plurality of phase generators during the first and second 
phases, respectively, and wherein the third predetermined level is dumped to the first and second 
gating devices, during the first/and second phases, respectively. 



3. (Once Amended) A charge pump, comjpsing: 
a plurality of phase generators; 

first and second preboot capacitors c6upled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase generators, and 



• 




PENDING CLAIMS 
Docket No. 303.626US1 
Micron Ref. No. 99-0416 



Page 2 

Serial No.: 09/560,121 



the first and second preboot capacitors, respecti\ ely; and 

first and second gating devices coupled t< > the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump < capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors curing the first and second phases, respectively, 



wherein the first predetermined level moves to a 
plurality of phase generators during the first and 



second predetermined level in response to the 
second phases, respectively, wherein the second 



predetermined level is moves to a third predetern ined level in response to the plurality of phase 
generators during the first and second phases, res actively, and wherein the third predetermined 



level is dumped to the first and second gating de 
respectively. 



ices, during the first and second phases, 




4. The charge pump of claim 3, wherein the plurality of phase generators further comprises: 
a primary phase generator; 

a secondary phase generator coupled to the primary phase generator; 
first and second preboot capacitors coupled to the primary phase generator; and 
first and second main pump capacitors coup/ed to the secondary phase generator, and the 
first and second preboot capacitors, respectively. 




(Once Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
a primary phase generator coupled to the oscillator^/ 
a secondary phase generator coupled to the primary phase generator; 
first and second preboot capacitors coupled Wife primary phase generator; 
first and second main pump capacitors coupled to the secondary phase generator, and the 
st and second preboot capacitors, respectivelyf 

first and second gating devices couple^ to the first and second main pump capacitors, 
respectively; and 
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wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level is moves to a third predetermined level in response to the secondary phase 
generator during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and second gating devices, during the first and second phases, 
respectively. 



6. The charge pump of claim 5, further including a power source, wherein the power source 
includes an output voltage approximately in the range of about 1 to 2.5 volts. 

7. The charge pump of claim 5, whe/ein the primary phase generator comprises: 

an inverter, coupled to the oscillator to receive an input signal from the oscillator based 
on the phase cycle and providing output signals which are 180 degrees out of phase; and 

cross coupled gates coupled to the inverter to receive the output signals from the inverter 
and outputting signals that are non-overlapping and crossing around high points of their signals 
during the first and second phases, respectively, and further outputting signals that are non- 
overlapping and crossing around lovj points of their signals during the first and second phases, 
respectively. 



8. The charge pump of claim 5L wherein the secondary phase generator comprising a delay 
circuit coupled to the primary phase generator, including an input receiving signals that are non- 
overlapping and crossing around high points of their signals from the primary phase generator, 
and providing an output signal simjlar to the input signal, and having a predetermined delay from 
the input signal. 
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9. The charge pump of claim 8, wherein the predetermined delay is approximately in the 
range of about 10 to 30 nanoseconds. / 

10. The charge pump of claim 8, wherein the first ai/d second preboot capacitors coupled to 
the primary phase generator to receive input signals thAt are non-overlapping and crossing around 
high points and low points of their signals, and providing an output signal to preboot the first and 
second main capacitors to a first predetermined level during the first and second phases, 
respectively. / 

1 1 . The charge pump of claim 1 0, wherein the first predetermined level is approximately in 
the range of about 1 to 5 volts. / 

12. The charge pump of claim 10, further comprising first and second precharge capacitors 
coupled to the primary phase generator and the first and second main pump capacitors, 
respectively, including an input receiving the signals that are non-overlapping and crossing 
around high points of their signals and providing an output signal to precharge the first and 
second main capacitors to a second predetermined level during the first and second phases, 
respectively. / 

13. The charge pump of claim 12, whferein the second predetermined level is approximately 
in the range of about 1 to 5 volts. / 

14. The charge pump of claim 12, wherein the first and second precharge capacitors further 
comprising transistors to precharge the/ first and second precharge capacitors. 



15. The charge pump of claim 14, (wherein the first and second main pump capacitors 
coupled to the secondary phase generator, and the first and second precharge capacitors, 
respectively, including an input receiving the delayed signal from the secondary phase generator 
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to move the second predetermined level to a third predetermined level, and dumping an output 
during the first and second phases, respectively. 

16. The charge pump of claim 15, wheyein the third predetermined level is approximately in 
the range of about 1 to 5 volts. 

17. The charge pump of claim 15, wherein the first and second gating devices coupled to the 
first and second main pump capacitors/ including an input receiving the dumped signal from the 
first and second main pump capacitors and an output outputting a charge to an external load. 



1 8 . The charge pump of claim 1 : 
about 1.5 to 5 volts. 



, wherein the outputting charge is approximately in range of 



19. (Once Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase^during a phase cycle; 
a primary phase generator coupled to the oscillator; 
a secondary phase generator coupled to the primary phase generator; 
first and second preboot capacitors coupled to/the primary phase generator; 
first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; j 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and j 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level of approximately in the range of abou/ I to 5 volts by the first and second preboot 
capacitors during the first and second pha/es, respectively, wherein the first predetermined level 
moves to a second predetermined level of approximately in the range of about 1 to 5 volts in 
response to the primary phase generator during the first and second phases, respectively, wherein 



• 
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range of about 1 to 1.5 volts in response to the secondary phase generator during the first and 
second phases, respectively, and wherein the third predetermined level is dumped to the first and 
second gating devices, during the first and seoond phases, respectively. 



7 




20. (Once Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
a primary phase generator coupled to the oscillator further includes; 

an inverter, coupled to the oscillatorrto receive an input signal from the oscillator 
ased on the phase cycle and providing output signals which are 180 degrees out of 
phase; and / 

cross coupled gates coupled to the inverter to receive the output signals from the 
inverter and outputting signals that are ^on-overlapping and crossing around high points 
of their signals during the first and se^nd phases, respectively, and further outputting 
signals that are non-overlapping and crossing around low points of their signals during 
the first and second phases, respectivlly; 

a secondary phase generator coupl^a to the primary phase generator receives the signals 
that are non-overlapping and crossing around high points of their signals from the primary phase 
generator; 

first and second preboot capacitors coupled to the primary phase generator receives the 
signals that non-overlapping and crossing around high points and low points of their signals from 
the primary phase generator; 

first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second prebopt capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
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primary phase generator during the first and second pKases, respectively, wherein the second 
predetermined level is moves to a third predetermined level in response to the secondary phase 
generator during the first and second phases, respe^ively, and wherein the third predetermined 
level is dumped to the first and second gating devices, during the first and second phases, 
respectively. 




2 1 . (Once Amended) A charge pum comprising: 

an oscillator to generate a first a id a second phase during a phase cycle; 
first and second primary phase generators coupled to the oscillator; 
first and second secondary phas< ; generators coupled to the first and second primary phase 
g^frerators, respectively; 

first and second preboot capacitors coupled to the first and second primary phase 
enerators, respectively; 

a first main pump capacitor coupled to the first secondary phase generator, and the first 
preboot capacitor; 

a second main pump capacitor coupled to the second secondary phase generator, and the 
second preboot capacitor; 

a first and second p-channel gates coupled to the first and second main pump capacitors, 
respectively; 

wherein the first main pump capacitor is prebooted to a first pre-determined level by the 

second preboot capacitor during the firstlphase, wherein the first pre-determined level moves to a 

second pre-determined level during the second phase in response to the first primary phase 

I 

generator, wherein the second predetermined level moves to a third predetermined level in 
response to the first secondary phase genirator, and wherein the third predetermined level 
dumped to a first p-channel gate during the first phase; and 

wherein the second main pump capacitor is prebooted to a first pre-determined level by 
the first preboot capacitor during the second phase, wherein the first predetermined level moves 
to a second pre-determined level during tile first phase in response to the second primary phase 
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generator, wherein the second predetermined level moves to a third predetermined level in 
response to the second secondary phase generator, and wherein the third predetermined level 
dumped to a second p-channel gate during, the second phase. 



22. A charge pump circuit, comprisir 

a phase generator to generate a first and a second phase during a phase cycle; 

a primary phase generator, coupled to the phase generator, wherein the primary phase 
generator includes a first and a seconcy phase generator to generate a first and a second phase 
signal that are non-overlapping and crossing each other substantially around their high points 
during the phase cycle, wherein the primary phase generator further generates a third and a fourth 
phase signal that are non-overlappirog and crossing around their low points during the phase 
cycle, and wherein the primary phap e generator further generates a seventh and a eighth phase 
signal; 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator includes a first and a second secondary phase generator to generate a 
fifth and sixth phase signal similar to first and second phase signal, and including a 
predetermined delay from the first and second phase signal; 

a first and a second main] energy storing device; 

a first and a second pre-boosting stage, coupled to the first and second primary phase 
generators respectively, whereir the first and second pre-boosting stages boosts the first and 
second main energy storing devices to a first predetermined boost level during the first and 
second phases respectively; and 

a first and a second pre-:harging stage, coupled to the first and second main energy 
storing devices, wherein the first and second pre-charging stages further boost the first and 
second main energy storing devices to a second predetermined boost level during the first and 
second phases respectively, wherein the first and second main energy storing devices are further 
boosted to a third predeterminecftboost level by the fifth and sixth phase signals to allow the first 
and second main energy storing crevices to output a desired level of a high- voltage signal during 
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the first and second phases. 



generates a first phase signal and a 
each other around high points of tl 



23. A two-phase integrated circuit charge pump, comprising: 

an oscillator, where the oscillator generates an oscillating signal during a phase cycle 
including a first and a second phase; 

a primary phase generator, ooupled to the oscillator, wherein the primary phase generator 

second phase signal that are non-overlapping and crossing 
eir signals during a phase cycle, further the primary phase 
generator generates a third phase signal and a fourth phase signal that are non-overlapping and 
crossing each other around low points of their signals during every phase cycle, and further the 
primary phase generator generates a seventh phase signal and an eighth phase signal; 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator receives the first and second phase signals and generates a fifth phase 
signal and a sixth phase signal thafl are non-overlapping and crossing each other around high 
points of their signals during a phajse cycle and includes a predetermined delay from the first and 
second phase signals; 

a first and second pre-boot jprecharge capacitors, coupled to the primary phase generator, 
wherein the first and second pre-boot precharge capacitors receive the third and fourth phase 
signals from the primary phase generator during the first and second phases respectively; 

a first and second pre-boot capacitors, coupled to the primary phase generator and the 
first and second pre-boot precharge capacitors respectively, receives the first and second phase 
signals from the primary phase generator respectively, and wherein the first and second pre-boot 
precharge capacitors pre-charges the first and second pre-boot capacitors to a pre-determined 
level during the first and second phkses respectively; 

a first and second main pump precharge capacitors, coupled to the primary phase 
generator, wherein the first and second main pump precharge capacitors receive the seventh and 
eighth phase signals from the primaiy phase generator during the first and second phases 
respectively; 
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a first main pump capacitor, coupled to tne first main pump precharge capacitor, the 
second pre-boot capacitor, and the secondary ppse generator, wherein the second pre-boot 
capacitor pre-boots the first main pump to a predetermined booted level during the first phase, 
further the first main pump precharge capacitor precharges the first main pump capacitor to a 
second pre-determined level during the second phase and further the first main pump capacitor 
receives the fifth phase signal from the secondary phase generator during the first phase, and 
where the first main pump capacitor goes to a third predetermined level and outputs a charge to a 
first p-channel gate during the first phase; and 

a second main pump capacitor, coupled to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary phase generator, wherein the first pre-boot capacitor 
pre-boots the second main pump to a predetermined booted level during the second phase, 
further the second main pump prechargd capacitor precharges the second main pump capacitor to 
a second pre-determined level during thje first phase, and further the second main pump capacitor 



receives the sixth phase signal from the 
where the second main pump capacitor 



secondary phase generator during the second phase, and 
goes to the third predetermined level and outputs the 



charge to a second p-channel gate durir g the second phase 



24. A two-phase charge pump for producing a pump voltage on an output line, comprising: 
an oscillator, where the oscillator generates an oscillating signal; 

ed to the oscillator, generates a first phase signal and a 
second phase signal that are non-overlajpping and crossing each other around high points of their 
signals during every phase cycle (consi sting of a first phase and a second phase), further the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each other around low points of their signals during every phase cycle, 
and further the primary phase generator generates a seventh phase signal and a eighth phase 
signal; 

a delay element, coupled to the primary phase generator, receives the first and second 
phase signals and generates a fifth phase signal and a sixth phase signal that are non-overlapping 
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and crossing each other around high points of their signals during every phase cycle and includes 
a predetermined delay from the first aiid second phase signals; 

a first and second pre-boot precharge circuitry, coupled to the primary phase generator, 
receives the third and fourth signals /rom the primary phase generator during a first and second 
phases respectively; 

a first and second pre-boot iircuitry, coupled to the primary phase generator and the first 
and second pre-boot precharge capacitors respectively, receives the first and second phase signals 
from the primary phase generator respectively, and where the first and second pre-boot precharge 
circuitry pre-charges the first and/ second pre-boot capacitors to a pre-determined level during the 
first and second phases respecti\py; 

a first and second main pump precharge circuitry, coupled to the primary phase generator 
receives the seventh and eighth/phase signals from the delay element during the first and second 
phases respectively; 

a first main pump circditry, coupled to the first main pump precharge circuitry, the 
second pre-boot circuitry, and the delay element, where the second pre-boot circuitry pre-boots 
the first main pump circuitry t3 a predetermined booted level during the first phase, further the 
first main pump precharge circuitry precharges the first main pump circuitry to a second pre- 
determined level during the second phase and further the first main pump circuitry receives the 
fifth phase signal from the delay element during the first phase, and where the first main pump 
circuitry goes to a third predetermined level and outputs a charge to a first p-channel gate during 
the first phase; and 

a second main pump circuitry, coupled to the second main pump precharge circuitry, the 
first pre-boot circuitry, and the delay element, where the first pre-boot circuitry pre-boots the 
second main pump to a predetermined booted level during the second phase, further the second 
main pump precharge circuitry precharges the second main pump circuitry to a second pre- 
determined level during the first phase, and further the second main pump circuitry receives the 
sixth phase signal from the delay element during the second phase, and where the second main 
pump circuitry goes to the third predetermined level and outputs the charge to a second p- 
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channel gate during the second lhase 



25 . A charge pump circuit, 



:omprising: 



a phase generator to generate a first phase and a second phase, wherein the first phase is 
180 degrees out of phase with respect to the second phase; 

a primary phase genera ;or, coupled to the oscillator, generates a first phase signal and a 
second phase signal that are ncn-overlapping and crossing each other around high points of their 
signals during every phase cycle (consisting of a first phase and a second phase), further the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each other around low points of their signals during every phase cycle, 
and further the primary phase generator generates a seventh phase signal and a eighth phase 
signal; 

a secondary phase gei erator, coupled to the primary phase generator, receives the first 
and second phase signals anc generates a fifth phase signal and a sixth phase signal that are non- 
overlapping and crossing each other around high points of their signals during every phase cycle 
and includes a predetermined delay from the first and second phase signals; 



;-boot precharge capacitors, coupled to the primary phase generator, 
signals from the primary phase generator during a first and second 



a first and second pr< 
receives the third and fourth 
phases respectively; 

a first and second pr 3-boot capacitors, coupled to the primary phase generator and the 
first and second pre-boot pnxharge capacitors respectively, receives the first and second phase 
signals from the primary ph ise generator respectively, and where the first and second pre-boot 
precharge capacitors pre-charges the first and second pre-boot capacitors to a pre-determined 
level during the first and second phases respectively; 

pump precharge capacitors, coupled to the primary phase 
generator receives the seventll and eighth phase signals from the primary phase generator during 
the first and second phases respectively; 

a first main pump capacdtor, coupled to the first main pump precharge capacitor, the 
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second pre-boot capacitor, and the secondary phase generator, where the second pre-boot 
capacitor pre-boots the first main pump to a predetermined booted level during the first phase, 
further the first main pump precharge capacitor precharges the first main pump capacitor to a 
second pre-determined level during the/second phase and further the first main pump capacitor 
receives the fifth phase signal from ths secondary phase generator during the first phase, and 
where the first main pump capacitor goes to a third predetermined level and outputs a charge to a 
first p-channel gate during the first rinase; and 

a second main pump capaciior, coupled to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary phase generator, where the first pre-boot capacitor 
pre-boots the second main pump to a predetermined booted level during the second phase, 
further the second main pump precharge capacitor precharges the second main pump capacitor to 
a second pre-determined level during the first phase, and further the second main pump capacitor 
receives the sixth phase signal from the secondary phase generator during the second phase, and 
where the second main pump caj acitor goes to the third predetermined level and outputs the 
charge to a second p-channel gatp during the second phase. 



26. (Once Amended) A memory deyice, comprising: 
a plurality of phase generators*; 

first and second preboot cai/acitors coupled to the plurality of phase generators; 
first and second main pimp capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second pre^ooot pre-charge capacitors coupled between the first and second 
main pump capacitors anei the first and second preboot capacitors; and 

first and second/gating devices coupled to the first and second main pump capacitors, 
respectively. 



27. (Once Amended) A memory dafice, comprising: 
a plurality of phase generator^ 
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first and second preboot capacitors coupled jo the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second gating devices coupled t^ the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump' capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
plurality of phase generators during the firsthand second phases, respectively, wherein the second 
predetermined level is moves to a third predetermined level in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and second gatjhg devices, during the first and second phases, 
respectively. 



28. (Once Amended) A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 
at least one memory device, furthei/wherein the at least one memory device comprises: 
a plurality of phase generators; 

first and secondypreboot capacitors coupled to the plurality of phase generators; 

first and seconfl main pump capacitors coupled to the plurality of phase 
generators, and the first andr second preboot capacitors, respectively; 

first and second pre-boot pre-charge capacitors coupled between the first and 
second main pump capacitors and the first and second preboot capacitors; and 

first antl second gating devices coupled to the first and second main pump 
capacitors, respectively. 
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29. (Once Amended) A semiconductoj/die, comprising; 
a substrate; and 

an integrated circuit supportecfby the substrate, wherein the integrated circuit comprises 
at least one memory device, further/wherein the at least one memory device comprises: 
a plurality of phasie generators; 

first and second >preboot capacitors coupled to the plurality of phase generators; 

first and secorjfa main pump capacitors coupled to the plurality of phase 
generators, and the first ancf second preboot capacitors, respectively; 

first and s/cond pre-boot pre-charge capacitors coupled between the first and 
second main pump capacitors and the first and second preboot capacitors; and 

first aita second gating devices coupled to the first and second main pump 
capacitors, respectively. 



(Once Amended) A semiconductor die, comprisir 
a substrate; and 

an integrated circuit supported by the substrate^ wherein the integrated circuit comprises 
at Wast one memory device, further wherein the at le/st one memory device comprises: 
\ a plurality of phase generators; 

first and second preboot capacitorsitoupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices </oupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second /preboot capacitors during the first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level ijs moves to a third predetermined level in response to 
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the plurality of phase generators during the first md second phases, respectively, and wherein the 
third predetermined level is dumped to the first /nd second gating devices, during the first and 
second phases, respectively. 

3 1 . (Once Amended) A memo/y system, comprising: 
a controller; 

a command link couplectf to the controller; 
a data link coupled to tMe controller; and 

a memory device couj^ed to the command link and the data link, wherein the memory 
dev/ce comprises: 

a plurality of phase generators; 

first and seaond preboot capacitors coupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase 
nerators, and the first and second preboot capacitors, respectively; 

first and/second pre-boot pre-charge capacitors coupled between the first and 
second main pump capacitors and the first and second preboot capacitors; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively. 




(Once Amended) A memory system, comprising: 
*a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link and the data link, wherein the memory 
levice comprises: 

a plurality of phase generators' 

first and second preboot capacitors coupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase 
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generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices /oupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second^preboot capacitors during the first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined levells moves to a third predetermined level in response to 
the plurality of phase generators during/ the first and second phases, respectively, and wherein the 
third predetermined level is dumped tp the first and second gating devices, during the first and 
second phases, respectively. 

33. (Once Amended) An electronic system, comprising: 
a processor; and 

at least one memory device coupled to the processor, wherein the at least one memory 
device comprises: 

a plurality of phafee generators; 

first and second/preboot capacitors coupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge capacitors coupled between the first and 
second main pump capacitors and the first and second preboot capacitors; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively. 



(Once Amended) An electronic system/comprising: 
a processor; and 

* \ I at least one memory device coupled^to the processor, wherein the at least one memory 
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device comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices |oupled to the first and second main pump 
capacitors, respectively; and 



wherein the first and second m 
predetermined level by the first and second pn 



in pump capacitors are prebooted to a first 
boot capacitors during the first and second phases, 
respectively, wherein the first predetermined ijfevel moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level is mcwes to a third predetermined level in response to 
the plurality of phase generators during the fiifst and second phases, respectively, and wherein the 
third predetermined level is dumped to the fig^t and second gating devices, during the first and 
second phases, respectively. 




35. A method of producing a pump supply voltage from an integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to a firs/ pre-determined level during a first phase; 

recharging a second pre-boot capacito/ to the first pre-determined level during a second 

phase; 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pump to ajthird pre-determined level during the first phase; 
outputting the first main pump charge to a V ccp during the first phase; 
pre-charging the second main pump capacitor to the second pre-determined level during 



the first phase; 

boosting the second main pump 



to the third pre-determined level during the second 
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phase; and 

outputting the second main pump charge to a V ccp during the second phase. 

36. A method of producing a pump supply voltage from an integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to a first pre-determined level during a first phase; 

recharging a second pre-boot capacitor to the first pre-determined level during a second 

phase; 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pump to /a third pre-determined level during the first phase; 
outputting the first main pump charge to a first p-channel gate during the first phase; 
pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pun^p to the third pre-determined level during the second 
phase; and 

outputting the second main pfimp charge to a second p-channel gate during the second 

phase. 



lp supply voltage from an integrated circuit two phase 



or to a first pre-determined level during a first phase; 
capacitor to the first pre-determined level during a second 



37. A method of producing a p 
charge pump, comprising: 

recharging a pre-boot capaci 

recharging a second pre-boo 

phase; 

pre-charging a first main pu^np capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pumj i 
outputting the first main p 



to a third pre-determined level during the first phase; 
p charge to a first p-channel gate during the first phase; 
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outputting the charge from the first p-channel gate to a V ccp ; 

pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to thqf third pre-determined level during the second 

phase; 

outputting the second main pump charge to a second p-channel gate during the second 
phase; and 

outputting the charge from the second p-channel gate to a V ccp . 



38. A method of producing a pump sijpply voltage from an integrated circuit two phase 
charge pump, comprising: 

generating signals that are non-overlapping and crossing each other around high points of 
their signals; 

generating signals that are non-overlapping and crossing each other around low points of 
their signals; 

generating signals having a predetermined delay from the signals that are non- 
overlapping and crossing each other ^-ound high points; 

recharging a first pre-boot caj acitor to a first pre-determined level using the signals that 
are non-overlapping and crossing aro|und the high points of their signals during a first phase; 

capacitor to the first pre-determined level using the signals 
around the low points of their signals during a second 



recharging a second pre-boot 
that are non-overlapping and crossin, 



phase; 

pre-charging the first main pikmp capacitor to a second pre-determined level by the 
signals that are non-overlapping and crossing around the low points of their signals during the 
second phase; 

inputting the signals having a 
pre-determined level during the first 



predetermined delay to boost the first main pump to a third 
ohase; 



outputting the first main pum :> charge to a first p-channel gate during the first phase; 
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outputting the charge from the first p-channel gate to a V ccp ; 

pre-charging the second main pump capacitor to the second pre-determined level by the 
signals that are non-overlapping and crossing/around the low points of their signals during the 
first phase; 

inputting the signals having a predetermined delay to boost the second main pump to the 
third pre-determined level during the seconn phase; 

outputting the second main pump qnarge to a second p-channel gate during the second 
phase; and 

outputting the charge from the second p-channel gate to a V ccp . 



39. A method of producing a pump ^supply voltage from an integrated circuit two phase 
charge pump, comprising: 

generating an oscillating signal; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourtlJ phase signals that are non-overlapping and crossing each 
other around low points of their sigjials during every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signals having a predetermined delay from the first and 
second phase signals that are non-c verlapping and crossing each other around high points from 
the first and second phase signals xeceived from the primary phase generator by a secondary 
phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 

capacitor to a first pre-determined level using the first and 
phase; 

recharging a second pre-bc ot capacitor to the first pre-determined level using the second 
and fourth phase signals during th i second phase; 



recharging a first pre-boot 
third phase signals during the first 
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pre-booting a first main pump capacitor to yhe pre-determined boot level by the second 
pre-boot capacitor during the first phase; 

pre-booting a second main pump capacitor to a pre-determined boot level by the first pre- 
boot capacitor during the second phase; 

pre-charging the first main pump capacitor to a second pre-determined level by the 
seventh phase signal during the second phased 

inputting the fifth phase signal to boc/st the first main pump to a third pre-determined 
level during the first phase; 

outputting the first main pump change to a first p-channel gate during the first phase; 

outputting the charge from the first p-channel gate to a V ccp ; 

pre-charging the second main puipp capacitor to the second pre-determined level by the 
eight phase signal during the first phase/ 

inputting the sixth phase signal to boost the second main pump to the third pre- 
determined level during the second phase; 

outputting the second main pupip charge to a second p-channel gate during the second 
phase; and 

outputting the charge from thi second p-channel gate to a V ccp . 

40. A method of producing a pur ip supply voltage from an integrated circuit two phase 
charge pump, comprising: 

generating an oscillating signal; 

generating a first and seconc phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signals having a predetermined delay of approximately 
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in the range of about 10 to 30 nanoseconds from the first and second phase signals that are non- 
overlapping and crossing each other around highpoints from the first and second phase signals 
received from the primary phase generator by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 

recharging a first pre-boot capacitor to /a first pre-determined level of approximately in 
the range of about 1 to 5 volts using the first and third phase signals during the first phase; 

recharging a second pre-boot capacitor to the first pre-determined level of approximately 
in the range of about 1 to 5 volts using the stcond and fourth phase signals during the second 
phase; / 

pre-booting a first main pump capacitor to the pre-determined boot level of 
approximately in the range of about 1 to 5 /volts by the second pre-boot capacitor during the first 
phase; / 

pre-booting a second main pump capacitor to a pre-determined boot level of 
approximately in the range of about 1 to p volts by the first pre-boot capacitor during the second 
phase; I 

pre-charging the first main pump capacitor to a second pre-determined level of 
approximately in the range of about 1 to 5 volts by the seventh phase signal during the second 
phase; J 

inputting the fifth phase signal /to boost the first main pump to a third pre-determined 
level of approximately in the range offabout 1 to 5 volts during the first phase; 

outputting the first main pump charge to a first p-channel gate during the first phase; 

outputting the charge from the first p-channel gate to a V ccp ; 

pre-charging the second maid pump capacitor to the second pre-determined level 
approximately in the range of about j to 5 volts by the eight phase signal during the first phase; 

inputting the sixth phase signal to boost the second main pump to the third pre- 
determined level of approximately in the range of about 1 to 5 volts during the second phase; 

outputting the second main pump charge to a second p-channel gate during the second 
phase; and \ 



f 
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outputting the charge from the second p-chapnel gate to a V ccp . 



41 . A method of producing a pump supply v^tage in an integrated circuit, the method, 
comprising: 

generating an oscillating signal; 

generating a first and second phase sigAals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase ^ignals from the first and second phase signals, where 
the fifth and sixth phase signals are similar to the first and second phase signals, and having a 
predetermined delay from the first and second phase signals by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 

recharging a first pre-boot capacitor to a first pre-determined level using the first and 
third phase signals during the first phase; 

recharging a second pre-boot oapacitor to the first pre-determined level using the second 
and fourth phase signals during the sdcond phase; 

pre-booting a first main pump capacitor to the pre-determined boot level by the second 
pre-boot capacitor during the first phase; 

pre-booting a second main ppnp capacitor to a pre-determined boot level by the first pre- 
boot capacitor during the second ph ase; 

recharging the first main pu up capacitor to a second pre-determined level by the seventh 
phase signal during the second phase; 

inputting the fifth phase signal to raise the first main pump to a third pre-determined level 
during the first phase; 

outputting the first main pu up charge to a V ccp during the first phase; 



9) ' * 
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pre-charging the second main pumf) capacitor to the second pre-determined level by the 
eight phase signal during the first phase; / 

inputting the sixth phase signal to raise the second main pump to the third pre-determined 
level during the second phase; and / 

outputting the second main pump charge to the V ccp during the second phase. 
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